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1 ] 

r » rco^-r^y^ey l *s j; ft 2 © y * y ffifpnf^n ©*/hi§ 

■£3 r. t K. «fc V , ft 1 *s iuejS 2 coy y MmbffflQ0%E«rMMi Lt^* y IE 

= Sr-atf, y^&y • nyhD-y, 

[i##JS2] 

ft l coy y *J«i|bf^^iBy«fl|-^«:r -9— htsri ft 2 coy * y ©J 

mw}ft&fflmm*§r&T-i—hMi&-r5z fc*r*tr, ft*si^iE«coy^y . = 

ft 1 <oy ^ y ws,^*sft 1 ©m»ft»£T-!>— h-r a r t ft 2 coy 
* y ffttfipftmasft 2 <r>fflfflm%-*T-y— htsrt «r*tf . Wjfcjg i ^ts*coy 

fti*5±t/ft2coy^y$iJ»»)^sij^£ D ^^y . r^-fex . in* ^/u-ejgff 
BBjfc^i icts«coy^ey • =>ho-5 0 

fti*3j;t/ft2iDy^y$ij#ib^sig«sy^y • t*** • *m t/u-em ft £ 
tlS*^6 J 

fH*^i (rfsfecoy^-y • =.> ho- 5, 
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— f**>l*M» R A S ±/<-/CA S iIIiB*l«*» b 4 5 ^/U— 6 3ft $ 

[IS** 9] 
IsiNfSlO] 

-7. 

[I9*« ill 
[fl)*gi l 2 ] 
y^-y • ^ > ho-7„ 

[«««13] 
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# * LTf 4 CD;* * J> «HW»f^^7 ^ r fc \z 

± 5 . » 3 *5 ±tfS& 4 y MfPttf^noSStrM* 9 EtkBeBKH 

[W*Sl 4] 
5] 

E«£§M<D 1 otfc "9 , 
( a ) * * y E««»c JzoT^fT^ix^m 1 *s itf* 2 eo* *e y Mffilbf^m 

■fcf^S:*ffi-ailB©il31fc^lM«iSClc:ft«iS*S r. 1 1 Sr^tp^Sc 

9] 

ii SE Sr pT»J»S:^ StSii*, 
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it, 

(b) ^co^L o y ^ • i: l> ^«^t5 1 i: i , 

( c ) mm* v d t v > 9 {licit Lfc t # fc 3? 2 <o p< ^e- y si^Bb^ro^ 

[ff*^2 0] 

(b) #^05/^ • f-^^^rrtjca^^^v^^it^-rsrt 

*«2 lKK^W^fe 

ia*S2i] 
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[0 0 0 1] 

I0002] 
[*£&*!?] 

[0 0 0 3] 
[0 0 0 4] 

**ytt, fctx.ll h7~?&ftVX3bZ=i^t°sL — # t^<D{&<D 




[0 0 0 5] 

£9 r©j:5fc**yfEl*§6iIfc^ 
[0 0 0 6] 

<0tt3««fc J; o T ffiiJRg £ Jv« < > SS«0***»f^Sr«K-r5 Xoic 

-e*>*^>f^$ y^' • r^-fe^ • (dram) ssii-ew:, 

[0 0 0 7] 
[0 0 0 8] 

j^tf>*^;7^^yfES^ *<*>3£ 
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[0 0 0 9] 

^ey . =i^hn— 9*»»u&»tntfft6*v^»fr3as#v\ 

[0 0 10] 

So 

[0 0 1 1 ] 

o»jffl(c^iii-^s^5^^ysj»K^^ii^5^^^, r^-p— s^j 



(9) 
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* ro&K Srfc if 5 1 £ tdtftflil&ISft T-IH&^fT £ *t 5 -iio * x - £ o -c ft 

[0012]. 
[0 0 13] 

&<d* * y sstsssa ttttr«±5 t ^s-r a - 1 

8MW**S < fc^»£-a**ir\ LfciSot, #<co*§£\ «fbv^*y -a^b 
[0 0 14] 

[0015] 
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[0 0 16] 

mm&fo<Dymmmz. <t o x Wtmmm- x 5 > ^ v mmm^^y^ — 

. &«|£§frtT--!>-jK- htsri^-cf, «*WKW-J:9«*L 
[0 0 17] 

•1M" ^KDfiSh ^n^7^7/HIM#7>"*£ttSLTifl2cD;^y tommft 
[0 0 18] 
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[0019] 

T^ir^-7«^y (DRAM) , t£3S[*J»3D R AM, 7^DRAM, ttKx. 
— ? - 7V h (EDO) DRAM, v^E— KDRAM, *$*T<< V? • 7^ 
^A-T^ir^-^^ey (SRAM) , 75^>a.>*J, BHKtJWB^y 

(rom) , m^m^m^^^^^mmwi^mm^^v (eeprom) , 
v-yr/wEPROM, itggT^-fe^is«»« (dasd) , ^'^ev tx.xn^-t 

[0 0 2 0] 

mi] 



RAS 

[»2] 
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CAS 

(HT rcAS±/<-j tv^3) ) «*or*-hi«oi*DB#fciiBfpi-«r:i:39s 

7t- h Lti>b7t- h*IW54TOil % fcfc*.tt, EDO DRAMffl 

<dr a s _Ls< — • zfv^*— 5?i*iH«rTU— httd^bj y — -cosse 

[0 0 2 1] 

m l teS-J-J; 5 fttz.&, y^ey • l Of*. «i*3j;tfJR2 

[0 0 2 2] 

^ ^- y mmmmz, mmaz, ^y • 3^ho-9^*frT5iftoj:5*p 

IEtS3S«^»fcSJtBtofc1SiS:off^ 5 %ov>i"tt^S:7 y^tS d k* >^y 
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i?l 4*3<tU t l 6 "C^tf 1*3^:^2 <D^yftJ#PlMm, fcitll 
5/J^fc«T-^-hft?^i-5r ^yfEtt^e^ig^ttSI^C^lSfcfiS 

*:<DojL. mi&£rf%i2<D**r»MW»)mz. nacy^-y • r^-tr* • -y--r^ 

[00 2.3] 

1 0^^-e-$Hfc#^cD>^-yi2®ilM{-BBi-?>^-f 5 ^ • /^9>-^{-PjS 
— ^14, ^^y • =Vhn— 7irroftffllciSL*:«l*^^*yiBlS^BI-*iiro 

^ • y<7 &/J^W^ o y ^ • -U-^ ^/ut Lrt£t5rt^T?#5. 

[0 0 2 4] 

• if-l'^A'Btra (tRc) , TfT*? • a-^KJWK (tiws ) , x— ^ A 
X/-7V?-T-iStifm ( t dpl ) v yyf^r-^ (tRp) , RAS±A-/ 
CAS±/<- S5f (tKD ) s CAS±^-#t>^B (in*) ^if^tf„ 
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7^— 7y^S:fa-ny^t§- £iSMSLV>r kXhZ> 0 
[0 0 2 5] 

^y-n^hn-^l otit ft l*5J:t*ft2<0** y WflWfcfpO^^*- 
■^V^IBOilttft, »&Lfc»oiNf ^/u<&IB, ft2aM^y »J»»fP^ttf^Sr 

o {zx^—i/ 1 6 ^(D^mm^^sm^'t^ ^t\c £<>xfflte-tz> 0 

[0 0 2 6] 

IHK 2 214, 5S5£«-^1 8SrSttfit), -f :?0Wt » 2 0 *mt)1rZ> fcco t L 
T^£;ft/r^S 0 i§*\ 3SS#*:/* 2 412, ft 1 *5 J;U<ft2 17)^ y «9»f£ 

[0 0 2 7] 
[0 0 2 8] 



# 11 • 
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[0 0 2 9] 

JW«**UT*i3, z-WZ-yZttfo??-* (D) AAti«^#2 6 

pi (WE) JsjitDTV— M^oT**:*'* 2 4^S#5i*ttSo 

>-*0?S# (DEC) A^t-^^ixfc^^y •3yhn-7l^^ny^jff 

[0 0 3 0] 

^3 0IWf^ (D) A*-Cif p^»fi*SltS5o r^^^f*. S 
5§{f-5§-l S^^SSi^^ff^I (WE) AtKDT-V— Ma&^LTifn • 
fcffltfRjeSixS. (INC) Artfctt^SJxfc^y 

W^W>^3 0^ (OUT) i**u^^3 2 

[0 0 3 1] 
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[0 0 3 2] 
[00 3 3] 

HaEKl 2feJ:at^a.-=> 1 jrEitt2 2tt*nW, loco 

hisses, i-t£t>t,. ±miimm&®&mwitLxmm.zftx\,^ibK 10 

K«art> :o^n^Ali, VHDL, verilog, ED IF 

*^©^-K!?«t*«»b (hdl) &®.mvxmmfe&7*- t v hxmm 



• 1 • 
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iOflO -r^^^ ^-K-f^^- K7^^ CD-ROM, DVD/^ffl 
[0 0 3 4] 

*y 4 4lc^-a-^Hfc>'^7 1 ^ • /Dtyt4 2=Sr-£<^ fcK-fctfM^y liAtti 
73 (I/O) lT:/S/;*yA4 6«:#LT#*fc*Sl5S«fc*£*£*i«*. f-^V^ 

tt, IStS=^M3-9 5 0 (lo*fctt*»©ei«S«5 2i:-«>W , V^7*-^ 
SriSfcfclCfiMH-3) - ? — 9*7— isa *s • =" 9 5 4 (lo*fcti 
&&0>»7 — i/a >5 6 k <04>' & 7 £ 5fc*J^ffli"2>) , I 

/OfcSS^-^s/ 1-58 (I /0'<*6 0?r^L.rii*PSI©tcD-f — 
t5fcfel^t5) , ^yH7-^"7W6 2 ( 6 4 idg-fA-SP* y b!7 

[0 0 3 5] 

[0 0 3 6] 
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tx.fi, ^yt;u« 3yt°a-^, *j >y a • n^t*^ — ^ N * — ^ 3 

[0 0 3 7] 

fc^—K (ATM) *y h^-^^gS^lttATMr^Ct?,^^ 
P/I P*s> h!7-^, LANfettfWAN^y b7 — 9* • V - 

[0 0 3 8] 

*y bT-f • T^^^ 6 2tt, H5^J:9BJlwtJ:**ttT^*. *v bv- 
9 ' Tyy?6 2 it, i/^"rJ± • -O^^m— ^ • 6 8^1T 

is^TJ* • 8 fctfM y^7x-^^i&jx53^ 6 6 (DSJ^Tt- 

fc^o #CK=3> FP-76 6lt ^5/ hy — ^ • <4 1/ ? 7 3L — *tfcmm%& 7 0 23 

[0 0 3 9] 

3^hD-76 6|j:ioff:|j:|»0>^y, fc^r^Kl ;*^ey 7 4*sJ;tf7 
t^-^^y 7 4, 7 4 a t^x-^te^iilo^^fi^^^^y oy^p- 

^ tix.fi ^^ey 7 4fflo^^ey «=iyhP-778i, ^^y?4 affio 
^^y • ^vhp-77 8 a Sr^LTSiWSixSo ~5S^ I /Olff (fcirxiff 




Ztl^tl^^ hn- 7 8*5±t;7 8 aJBtfMf#8 b*3j:tf8 0 a) 3H£ffl L 

4,74a ^OP^(Dx-^^^S*^5^140fo5^^hn-^rt^^^ 
py^yh^$tlS^H^^^8K 8 1a, 8 1 b^£tl/0>5 0 

[0 0 4 0] 

j^r; — ^ . 6 2rt"eSU-«r0^^ry h • £ ©Jfl?^ y £r{£ffl-^£^ 

[0 04 1] 

8 aizx^xmwztizw-m i/o«*icj6»-j-**, rtt^^^^yiets 

T*#S 0 0»J^bfc*J6^-C«, y^yfStgi$S7 6lWDRAMgi, fc£ 
itf, I BM^bAf Wtft I BM 0 3 64 1 64tV>56 4MB(Z)|l»DR 

[0 0 4 2] 

^t84^tt^^y i/o^t-^-8 otr^^ttfc— ii^^-y H#i*«8«« 
n&*/n ^8 2, 8 2 a ^y-y^**-^*^ 
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[0 0 4 3] 

*bv^ffittas*>5. tirxll W»DRAM»IS:M»t5 J: 5I^p y ^ 8 
2«r«/*U S R AMSitHWtS J: 5 Ic^o y ^ 8 2 a r kt>m 

[0 0 4 4] 

^y • nyhD^y 7 811 ^^ey • \s*S7s$ 9 2 t^^rV • -/<9 

7^—^ • 9 4 £r^ati\ 3^ • l^v 5 ^^ 9 OO^y^ t>*afr 0 il 

m<o#m is&x * ft if fci^s^* ctt/f- hi- £ r t <5 Q 

[0 0 4 5] 

f-l-5fc»u:teffli-5o #tc> ^y • • u^** 9 2p fe 9tciBti$n^M 
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0 ^n .^8 2, 8 2 a © ? *>© 1 o|^t5fcft®-fe t LT^ 

^ -fz^tf- h -(•# 5 *», . * fctt c © J: 5 1* ^ 1 Sr^*- h i" 

[0 0 4 6] 

fcttJfc-T 5 1 o* fc»4*«C«)iSffi* * V hfc ± o r «]ffl 

[0 0 4 7] 

H7|c*tJ:<^JxTV^J:5J-v fc ^ny^ 8-214. ^DRA 

KIT I /Ofltlr^O £ •9-rSIH^DRAM@*^ffi^«9 6 Sr^tfo 
[0 0 4 8] 

^-->-^[5]gg9 7»4, 0f#<D^^yffiiJ»t!lf^ra(DjSif«rraaEb-CI^fflDR 
[0 0 4 9] 

f i ©i©i ? $ y^tttt^y f ^Pl (tap) -efc»K =g|g_h 

-S?i-Sfc*K*«**/M»IB**i-. ^lW^yffl«»f^f4 
^ x) <?v-VW>ft<OMth-T?h V , ffi 2 (D ^ * !) ffiffllbfmfr UV ^ 3 -r ^ K'©»tT. 
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Pd&l 00 aSr^LT^^tt5ai£*^>'h{wJ;«)7'n^7 5>-^$tl,So * 
"7V*98 att, T-y^ir-^SB^l 02alC±!)«litt96tJ;ct«fi ; 

T8l04a J; "9^HB««9 6 fc-< 
[0 0 5 0] 

^2©^^5y^ttii7^f^/-nvyfflF| ( t ras ) -C*>9, SS-t 
©Serosa KtJWtt. ^y^-r— ^SrW*&i-S«rK:«f^©Pl»IDRAM3S 

9 8 b(4, grLV^-vV K • lNf*;HMfc|jU 0 2bia0tfitt9 

6fcioT*ff4*t«ilffifli*tjc*u-ri6ibi-5 0 moo 
k • v-<4 t^mr-timm io4bia>) vtmmtt, 9 e k-y *-7Mt-ftzm-j-<, 

[0 0 5 1] 

l3©^^>y«iif-^AA//yft-^ ( t dpl ) T-fctK £E 

i^tl, CKD^V^fi^y • a"7>- ^ . U-^*^ 9 4 /6» ib rof- ^ ATI / 
£*X5„ *>>^9 8cli, f-^ tii^ti 1 0 2 c C i 9 IKtitlt 9 6 t i 
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• 3-eyKafflisrttll0 4 c CJ: «1«9 6 l^^-^Wf f ?rIto 
[0 0 5 2] 

i40?>f ^^Wtttt^^ *W9Mtm (tRc) Sl^^t^ 

^98 dtaotaa^, -o^^fs^y • ^9^-* ■ 9 4 

d^b^V^ • *>T */W*IBMftl 00 d ^r^UT^^^^t^ii^^^ > h\Z& V 
^n^7^^^o ^7^y^98dlt s<>?XT? J £xmt£&l 0 2 did 

ct ^ row* 9 6 ^ i otsmt* Jx*aaE«*te*» lx*mkt*-So 

# m i o o d \z x v mm ztitzmm* as»5e-*-5«<&-*->r > /vsr«s 

[0 0 5 3] 

* ft ^ y EttKHoW^^Htf*- ioT^IEI^n^r^ *mM S v \ fc £ 
xJi, B7lt ^ y lB«i£Btf>*— s<is?<Ds<7*— ^^^(O^^— ~ v^tc 

/7ltv^v\ ftflcWictt. iI#tt*A?:^as»J*<0 tRc £+5 
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[0 0 5 4] 

s tikz.\* y h%¥f7g<D*^})mmmmft6 8n s (D9^f * • '< s 7*—9* 
^^r^TU ^^E-y • hn — 7 33 s 7. 5ns(D^n-/^- iNf ^/p-eftfE 

[0 0 5 5] 

^•)y^9 8a-9 8d^mit «B£<E>«1; 5 fc. ®^M^7 9 ^ * fete 

i i OOig^jfc— *lMfl«r*LTl^5. ^^y^llOd 1. . . nffl 
Ol fc*;/ h • 7yf 1 1 2«r£*s n\tt<Dftfe<D*$>*<DMc±&m*V>'h 

SrlBttrt-SfcabKifeKtti^y MT?fc3 0 fci:x.«s 4 try h • * 

^yiEtsagft^BB-rs^-f § >^ • '<?*—9<onxtj:jm&t:#m'tz<D\zm 

[0 0 5 6] 

#7yfll2©7^r>f^ (Q) BAl4»»*^By^U4fcj|«S 
f^fll8^)Si^AA (Di) t-tft*&$ix-5o ^fy^^tl 

18|j:nt'5/hOtt}*^U *<OG\Zy KilO07yfl 1 2. (Or — 9 (D 
[0 0 5 7] 

i 8— o^2cda^ (d 2) «\ ^^ey • /* s 7*—9 • Uv> 
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HoKte&tSftZ. #?yfll2C7m^ (Q) ttJ^lfiT^ 

f^l/i'tl 1 8ffl©l3©f-^A* (D3) (£>bS&&*t-£)o 
[00 5 8] 
7yfl 1 2C7^f-f7 , D- ( 

[ifc3] 



[0 0 5 9] 

v/Vf7'l'^ti 1 8li2o©y- Mt-§-G 1 *5iU«G 2tC±-)-Cy— 

tS^fltz^ ^■—•fMB^^W.^o 3cOf-?MD 1 ~D 3(D5>^»im 
1 *3 J; U^G 2 Affile <fc o T&:3: S„ 




[«1] 



G 1 



G2 



1 



X 



D 2 



D 1 



1 



D 3 
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[0 0 6 0] 

ti. w^f^w (q) a;ws«#3ii i 4^et»snsr 

fnv^^ 1 4^HlA«:^f7 p U^tl l 8^m^^J$^tt, 7^ 

1 1 2dS-tfni:v^5*i>>h«:|Biii-5J:5*l*^L*-e, *©»o#^n y # - 
1M ^/ur^^yyf 1 1 2rt^SBtg^tL^^«>Vh«:iS^-r5o 
^/WffiiANDy-M 1 6H«toTTt-h^^ -tttfCtt?, |g 2 <£> 

timi&m £ in 5 J; 5 B*/S * "Ci? o <h v * 5 fit *■ 5 # v * iff £ 3b* Sr 

[0 0 6 1 ] 

. . . nS©7yfl2 207^f^/^ (Q) U*Htit5MBl 2 4, ifctfcgg 
12 6, v;Uf T^U^ f 1 2 8 3 Of-^ A^JD 3 Cftf&^ttSo 1 

2 4 tomftft? ^122 rtfciMt3;hJfc8MT# h 1 SrUn^fcfco-efe t> 
, r^^f-yi/^f 1 2 8 (7)i 1 Of-^A^fD 1 (.ftl&^tl^o 
U^iM 2 8C0M2O^— *AJ]T> 2fi»flfi^tb, ^0^7 t> {-if n fc v> 5 ^ 

[0 0 6 2] 

v/U^i/^fi 2 8^li7yf 1 2 2 0f-^ (D) A^K 5 
o ^f^ti28^1^-hAAGlfl, WtCiorfflA^ 

A^G 2 ttJtttS^o ^126 ^£ij^£§ttl&5 x 0 tzm&ZtlSo Wt I £H 

[0 0 6 3] 
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SH5*»af**«>V?Ili^^u^f 1 2 8^5>?yf 1 2 2K*SixS 
SfT*>>^ htt. -Jt««^n ^ 1 2 6^(D^^V • ><5^-* • 1^**1- £ 

[0 0 6 4] 

ft## v>*mmm*®im-fz> t % mmnwrit— undraw*©* * y 

[0 0 6 5] 

Ell 0*5 ± 1/01 ^tL^ttffi^O»l*3«tt5IR2<7>|piaBDRAM^ ; e-y 
CASJ:^) f**>B#Wk 3 t >f ^ /u© R A S ±><- / CAS ±^<-Si^W ( 

t rcd ) &^1rZ>h<Dh IsXm l 0K:^£*l-o^ 0 ^ l o^^- y |5*SI««-<t 

SREADT^t^ 0«f3atilBBa-J-*«^ ftfB«I*ttB 1 0 IC* £ *K 

(CLK) , ^n^. -Y*— ://UflM- (CKE) , • ^ 

v^mmt^r ( 

[«41 
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cs 

(RAS±^-) , r- ^ y n— ?\\T • X hB-^jff (CASl^- 

[«5] 



WE 

(KT rwE±^-j 4:1^5) ) , 12lfy h'TK^MAO-Al 1 (T 
Kl^lftAl 0Ht»IK»i-) > ^-^ffl** (DQ) «r£tf. ^n^fl^S 
mf-^^/WiTO—T 1 3 <^r Lt/Tt D 
[0 0 6 6] 

tRAS±/<-»|47f- CAS±/<-j»i:WE±^-jBf47f - hft? 

f&tStlZ> 0 ^<D07L. ffTVU* (RAx) H7K^7i±tM^5c Lfc 
^oT, C A S±/^^%^^S 3 t-Y ^/WS^, ^D7^'t^f^/H4t 
*IT Ku^^«mc««&Sjx, cSj^-flMS-* CASi/^flfliTf- h£ 
*U RAS±/<Ht*fcWE±/<HI*H:rf - h«|k jfft, ?IJT Kl-^teT K 
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